Introduction
The classical stimulatory melanotropins of vertebrates belong to a family of polypeptides which descend from the large common precursor protein pro-opiomelanocortin (POMC) . POMC-derived peptides of the human pitui¬ tary gland and skin include adrenocorticotropic hormone (ACTH) and alpha-melanocyte-stimulating hormone (tx-MSH) (Kock et al. 1990 ), both of which can produce significant skin darkening when administered to humans (Levine et al. 1991 , Griego & Levine 1992 . Hyperpigmentation is also characteristic of some patients with disorders where serum concentrations of ACTH and a-MSH are elevated (Brown & Doe 1978) .
Whilst skin pigmentation can be increased by POMCderived peptides in vivo, it has been remarkably difficult to demonstrate direct effects of these peptides on human melanocytes in culture (Iwata et al. 1990 , Pawelek 1990 , Yaar & Gilchrest 1991 . As discussed by Pawelek (1990) and Gordon & Gilchrest (1990) , a contributing factor to the problem probably lies in the culture system for melanocytes. In the presence of proliferation-inducing agents such as phorbol 12-myristate 13-acetate (PMA) and cholera toxin (CT), which are also potent stimulators of intracellular signal pathways, it might be expected to be difficult to demonstrate effects of added putative modula¬ tors like POMC peptides, which are also likely to act through these pathways.
To date, there is no evidence that melanogenesis is mediated principally via the cyclic 3',5'-adenosine monophosphate (cAMP) pathway (Gordon & Gilchrest 1990 , Pawelek 1990 (1982) , with some modifications as previously described (Ranson et al. 1988rt Tyrosinase activity One hour after the final dose of treatment tyrosinase activity was measured in cell lysates by a modification of the method of Pomerantz (1966) , as previously described (Ranson et al. 1988a (Fig. 4 ). (Burchill et al. 1990 ), although the ability of human melanocytes to respond to melanotropic peptides is apparently unrelated to whether the skin is from black or white donors (Iwata et al. 1990 ). Not surprisingly, two cell cultures which responded to POMC peptides with an increase in tyrosinase activity showed a parallel response when melanin synthesis was measured. In our experience (Ranson et al. 1988a,ii; Ranson 1989 , McLeod et al. 1994 , and those ofothers (Halaban et al. 1983 ), melanin synthesis is well correlated with tyrosinase activity under most conditions in melanocytes (with some exceptions). The influence of skin site (Levine et al. 1991 , Green 1992 Park et al. 1992 Park et al. , 1993 . Data suggest that the ß-isoform of PKC may specifically mediate melanogenesis (Park et al. 1991 (Park et al. , 1993 , and levels of the -form mRNA in these cells are simultaneously decreased with the reduction in melanin formation (Oka et al. 1990 ). The recent report that melanotropic peptides are produced in skin under the influence of ultraviolet irradiation (UVR) (Kock et al. 1990 ) together with evidence implicating a PKCdependent pathway in UVR-induced melanogenesis (Friedman et al. 1990a) , and this study which is consistent with a PKC-dependent pathway for the action of melano¬ tropic peptides, points to the possibility that such peptides may be involved in mediating the melanogenic response to UVR.
